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(57)  Embodiments of this application disclose an 1/0
device access method and apparatus. The method in-
cludes: A first centralized controller performs object-ori-
ented modeling on various 1/O devices in a vehicle, to
generate standard models of the various I/O devices, and
generate a mapping configuration file between the vari-
ous I/O devices and the standard models. The first cen-
tralized controller generates a resource access request

based on an access operation of a user, where the re-
source access request includes a first standard model of
a first I/O device accessed by the user. The first central-
ized controller sends the resource access request to the
first I/O device based on the mapping configuration file.
According to the embodiments of this application, flexi-
bility and reliability of accessing different types of /O de-
vices by a centralized controller can be improved.
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Description
TECHNICAL FIELD

[0001] This application relates to the field of commu-
nications technologies, and in particular, to an I/0O device
access method and apparatus.

BACKGROUND

[0002] With development of intelligent vehicles and
new energy vehicles, automotive electrical and electronic
architectures evolve from distribution to centralization,
and controllers tend to be centralized. Current vehicles
usually have dozens or even hundreds of controllers and
hundreds of 1/0 devices with input/output (Input/Output,
I/O for short) interfaces. These I/O devices may be var-
ious sensors such as a temperature sensor or a humidity
sensor, or may be various actuators such as a motor.
These I/0 devices have a plurality of types of interfaces,
such as a controller area network (controller area net-
work, CAN for short) interface, a local interconnect net-
work (local interconnect network, LIN for short) interface,
a pulse width modulation (pulse width modulation, PWM
for short) interface, an H-bridge (H-bridge bus, HB for
short) interface, an analog-to-digital (analog-to-digital,
AD for short) conversion interface, a digital input (digital
input, DI for short) interface, and a digital output (digital
output, DO for short) interface. When various I/O devices
are accessed by a centralized controller, flexibility and
reliability are relatively poor

SUMMARY

[0003] Embodiments of this application provide an I/O
device access method and apparatus, to resolve a tech-
nical problem that flexibility and reliability are relatively
poor when different types of /0O devices are accessed
by a centralized controller.

[0004] According to a first aspect, an embodiment of
this application provides an I/O device access method,
and the method may include:

[0005] Afirstcentralized controller performs object-ori-
ented modeling on various 1/0O devices in a vehicle, to
generate standard models of the various I/O devices, and
generate a mapping configuration file between the vari-
ous I/O devices and the standard models.

[0006] The first centralized controller generates a re-
source access request based on an access operation of
a user, where the resource access request includes a
first standard model of a first I/O device accessed by the
user.

[0007] The first centralized controller sends the re-
source access request to the first /O device based on
the mapping configuration file.

[0008] Object-oriented modeling is performed on the
various I/O devices, so that a single standard model can
be mapped to a plurality of I/O devices with different mod-
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el numbers or different interfaces. In addition, when ac-
cessing an /O device, a centralized controller can send
a resource access request for a standard model corre-
sponding to the I/O device, can accurately send the re-
source access request to the 1/0 device based on the
mapping configuration file to complete access to the I/O
device, and does not need to perform adjustment based
on different vendors, vehicle models, device model num-
bers, or interface types. Therefore, flexibility and reliabil-
ity of accessing the I/O device are greatly improved.
[0009] In a possible implementation, that a first cen-
tralized controller performs object-oriented modeling on
various I/O devices in a vehicle, to generate standard
models of the various I/O devices, and generate a map-
ping configuration file between the various 1/0 devices
and the standard models includes:

The first centralized controller performs object-oriented
modeling on the various 1/O devices in the vehicle for an
application based on types of the various /0O devices
accessed by the application, to generate the standard
models of the various I/O devices.

[0010] The first centralized controller performs physi-
cal port modeling for the 1/0 devices based on physical
ports of the various 1/O devices, and configures a con-
version relationship between standardized data used to
control the standard model and control data used to con-
trol the 1/0O device.

[0011] Upward modeling enables the application to ac-
cess the I/0 devices by accessing the standard models.
Downward modeling enables the 1/O devices with differ-
ent interfaces to be mapped to a same physical port, and
access to the I/0 devices with different types of interfaces
can be implemented through the physical port. When the
/O devices with different types of interfaces are ac-
cessed, corresponding conversion is performed on
standardized data corresponding to a standard model
and control data corresponding to a control device. An
effect of shielding atype of a physical portof an I/O device
can be implemented, and an upper-layer application can
be kept unchanged during development of different ve-
hicle models. This reduces a development difficulty, im-
proves a reuse degree of application-layer software, and
facilitates vehicle research and development and testing.
In addition, when a vendor, a vehicle model, a model
number, or an interface changes, only configuration data
needs to be updated. This is convenient for upgrade.
[0012] In a possible implementation, the resource ac-
cessrequestfurtherincludesfirst standardized data used
to control the first standard model; and the method further
includes:

The first centralized controller converts, based on the
conversion relationship, the first standardized data into
first control data corresponding to the first I/O device.
[0013] The first centralized controller sends the first
control data to the first I/O device.

[0014] Data conversion is performed. When I/O devic-
es of different vendors, in vehicles with different vehicle
models, or with different model numbers or different in-
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terfaces are accessed, only a conversion relationship be-
tween data needs to be adaptively configured.

[0015] In a possible implementation, the method fur-
ther includes:

The first centralized controller receives sampled data re-
ported by the first /O device.

[0016] The first centralized controller converts, based
on the conversion relationship, the sampled data into
second standardized data corresponding to the first
standard model.

[0017] Inapossibleimplementation, when the firstcen-
tralized controller needs to access a second I/O device
controlled by a second centralized controller, the re-
source access request includes a second standard mod-
el of the second /O device accessed by the user, and
the method further includes:

Thefirst centralized controller sends the resource access
request to the second 1/0 device through a communica-
tion-layer link between the first centralized controller and
the second centralized controller.

[0018] In this cross-node access manner, an applica-
tion layer of the second centralized controller does not
need to be modified, and a new communications inter-
face does not need to be added. This improves cross-
node access efficiency and reduces cross-node access
costs.

[0019] According to a second aspect, an embodiment
of this application provides an I/O device access appa-
ratus, and the apparatus may include:

a processing unit, configured to perform object-ori-
ented modeling on various /O devices in a vehicle,
to generate standard models of the various 1/O de-
vices, and generate a mapping configuration file be-
tween the various I/O devices and the standard mod-
els; and generate a resource access request based
on an access operation of a user, where the resource
access request includes a first standard model of a
first I/O device accessed by the user; and

a transceiver unit, configured to send the resource
access request to the first I/O device based on the
mapping configuration file.

[0020] In a possible implementation, the processing
unit is specifically configured to:

perform object-oriented modeling on the various I/O
devices in the vehicle for an application based on
types of the various 1/O devices accessed by the
application, to generate the standard models of the
various /O devices; and

perform physical port modeling for the I/O devices
based on physical ports of the various I/O devices,
and configure a conversion relationship between
standardized data used to control the standard mod-
el and control data used to control the 1/0 device.

[0021] In a possible implementation, the resource ac-
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cessrequestfurtherincludesfirst standardized data used
to control the first standard model.

[0022] The processing unit is further configured to:
convert, based on the conversion relationship, the first
standardized data into first control data corresponding to
the first I/O device.

[0023] The transceiver unit is further configured to
send the first control data to the first I/O device.

[0024] In a possible implementation, the transceiver
unit is further configured to:

receive sampled data reported by the first I/O device.
[0025] The processing unitis further configured to con-
vert, based on the conversion relationship, the sampled
data into second standardized data corresponding to the
first standard model.

[0026] In a possible implementation, when the appa-
ratus needs to access a second I/O device controlled by
a second centralized controller, the resource access re-
quest includes a second standard model of the second
1/O device accessed by the user, and the transceiver unit
is further configured to:

send the resource access request to the second I/O de-
vice through a communication-layer link between the first
centralized controller and the second centralized control-
ler.

[0027] According to a third aspect, an embodiment of
this application provides an I/O device access apparatus,
including:

a device abstraction layer, configured to perform ob-
ject-oriented modeling on various 1/O devices in a
vehicle, to generate standard models of the various
1/0 devices, and generate a mapping configuration
file between the various I/0 devices and the standard
models; and

an application layer, configured to: generate a re-
source access request based on an access opera-
tion of a user, and send the resource access request
to the device abstraction layer, where the resource
access request includes a first standard model of a
first I/O device accessed by the user.

[0028] The device abstraction layer is further config-
ured to send the resource access request to a commu-
nication layer.

[0029] The communication layer is configured to send
a control command to a driver layer based on the re-
source access request by using a transceiver, to perform
an input/output operation on the I/O device.

[0030] In a possible implementation, the driver layer is
configured to send, in response to the control command,
sampled data obtained through the input/output opera-
tion to the communication layer.

[0031] The communication layer is further configured
to send the sampled data to the device abstraction layer
[0032] The device abstraction layer is further config-
ured to convert the sampled data into standardized data
corresponding to the standard model, and send the
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standardized data to the application layer.

[0033] According to a fourth aspect, a computer-read-
able storage medium is provided, and is configured to
store a computer program. The computer program in-
cludes instructions used to perform the method in any
one of the first aspect or the possible implementations
of the first aspect.

[0034] Accordingto a fifth aspect, a computer program
product is provided. The computer program product in-
cludes computer program code. When the computer pro-
gram code is run on a computer, the computer is enabled
to perform the method according to any one of the first
aspectorthe possible implementations of the first aspect.

BRIEF DESCRIPTION OF DRAWINGS

[0035] Todescribe technical solutionsin embodiments
of this application or in the background more clearly, the
following describes the accompanying drawings for de-
scribing the embodiments of this application or the back-
ground.

FIG. 1is a schematic diagram of an existing software
architecture for accessing an 1/O device;

FIG. 2 is a schematic flowchart of an 1/0 device ac-
cess method according to an embodiment of this ap-
plication;

FIG. 3 is a schematic diagram of a software archi-
tecture for accessing an I/O device according to an
embodiment of this application;

FIG. 4 is a schematic diagram of /O device modeling
and physical port modeling according to an embod-
iment of this application;

FIG. 5 is a schematic flowchart of another I/0 device
access method according to an embodiment of this
application;

FIG. 6 is a schematic diagram of another software
architecture for accessing an 1/O device according
to an embodiment of this application;

FIG. 7 is a schematic diagram of a hardware archi-
tecture for accessing an /O device according to an
embodiment of this application;

FIG. 8 is a schematic composition diagram of an I/O
device access apparatus according to an embodi-
ment of this application; and

FIG. 9 is a schematic composition diagram of anoth-
er 1/O device access apparatus according to an em-
bodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0036] The following describes embodiments of this
application with reference to the accompanying drawings
in the embodiments of this application.

[0037] Terms "include", "have", or any other variants
thereof in the specification, claims, and accompanying
drawings of this application, are intended to cover a non-
exclusive inclusion. For example, a process, a method,
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a system, a product, or a device that includes a series of
steps or units is not limited to the listed steps or units,
but optionally further includes an unlisted step or unit, or
optionally further includes another inherent step or unit
of the process, the method, the product, or the device.
[0038] FIG. 1 is a schematic diagram of an existing
software architecture for accessing an 1/0 device. The
software architecture includes an application layer, a
communication layer (com layer), and a driver layer.
[0039] The application layer 100 is configured to store
program code and run a related application for accessing
an I/O device. For example, the applications may be
some control applications for controlling an I/O device in
avehicle, or may be some applications for testing. When
a user performs an operation for resource access to an
1/O device, the application layer may send a resource
access request to the communication layer

[0040] The communication layer 200 is configured to
send the resource access request sent by the application
layer to the driver layer by using a transceiver.

[0041] The driver layer 300 is configured to drive the
related /O device.

[0042] Inthis software architecture, whenan /O device
needs to be accessed, details of inter-device communi-
cation such as the specific I/O device, an interface type,
a vendor, and a vehicle model need to be indicated at
the application layer 10. When any factor changes, an
application at the application layer 10 also needs to be
updated and adjusted. Consequently, flexibility and reli-
ability are relatively poor. In addition, in this architecture,
when an I/O device controlled by another centralized con-
troller needs to be accessed in a cross-node manner, a
communications interface for communication with the an-
other centralized controller needs to be configured, and
control code of the another centralized controller needs
to be changed. Consequently, access efficiency is low.
[0043] In view of this, the embodiments of this appli-
cation provide an I/O device access method and appa-
ratus, toimprove flexibility and reliability of accessing and
controlling an I/O device. The following describes in detail
the 1/0 device access method and apparatus provided
in the embodiments of this application with reference to
FIG. 2 to FIG. 9.

[0044] FIG. 2is a schematic flowchart of an I/O device
access method according to an embodiment of this ap-
plication. The method includes the following steps:
[0045] S201: Afirst centralized controller performs ob-
ject-oriented modeling on various I/O devices in a vehi-
cle, to generate standard models of the various 1/O de-
vices, and generate a mapping configuration file between
the various 1/0 devices and the standard models.
[0046] The various I/O devices in the vehicle may in-
clude various parts that can be accessed or controlled in
the vehicle, such as a wiper, a window, a light, a seat, a
door, a sunroof, and a trunk, and may further include
various sensors, such as a distance sensor, a tempera-
ture sensor, a light sensor, a gravity sensor, and an ac-
celeration sensor. In addition, the 1/0 device may be an-
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other electronic control unit (electronic control unit, ECU
for short) similar to the first centralized controller. For
different vendors and vehicle models, /O devices with
different interfaces or model numbers may be used.
When an application layer needs to access the 1/0 de-
vices, adaptation needs to be performed based on dif-
ferent vendors, vehicle models, device model numbers,
and interface types. Therefore, in this embodiment of this
application, object-oriented modeling may be performed
onthe various I/O devices, forexample, on a wiper. When
an application needs to access or control a wiper of any
vendor, on a vehicle with any vehicle model, or with any
model number or interface type, a resource access re-
quest can be made for such a standardized and object-
oriented model of the "wiper".

[0047] S202: Generate a resource access request
based on an access operation of a user, where the re-
source access request includes a first standard model of
a first 1/0 device accessed by the user.

[0048] S203: Send the resource access request to the
first I/O device based on the mapping configuration file.
[0049] The centralized controller generates the map-
ping configuration file between the various I/O devices
and the standard models, so that the application can ac-
curately deliver the resource access request to an I/O
device that needs to be accessed or controlled to com-
plete access or control.

[0050] In this embodiment of this application, obj ect-
oriented modeling is performed on the various I/O devic-
es, so that a single standard model can be mapped to a
plurality of I/O devices with different model numbers or
different interfaces. In addition, when accessing an 1/O
device, a centralized controller can send a resource ac-
cess request for a standard model corresponding to the
1/0O device, can accurately send the resource access re-
quest to the I/O device based on the mapping configu-
ration file to complete access to the I/0 device, and does
not need to perform adjustment based on different ven-
dors, vehicle models, device model numbers, or interface
types. Therefore, flexibility and reliability of accessing the
1/O device are greatly improved.

[0051] FIG. 3 is a schematic diagram of a software ar-
chitecture for accessing an 1/0O device according to an
embodiment of this application. The software architec-
ture includes:

a device abstraction layer 10, configured to perform
object-oriented modeling on various /O devices in
avehicle, to generate standard models of the various
I/0O devices, and generate a mapping configuration
file between the various I/O devices and the standard
models; and

an application layer 20, configured to: generate a
resource access request based on an access oper-
ation of a user, and send the resource access re-
quest to the device abstraction layer 10, where the
resource access request includes a first standard
model of a first I/O device accessed by the user.
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[0052] The device abstraction layer 10 is further con-
figured to send the resource access request to a com-
munication layer 30.

[0053] The communication layer 30 is configured to
send a control command to a driver layer 40 based on
the resource access request by using a transceiver, to
perform an input/output operation on the 1/0 device.
[0054] The driver layer 40 is configured to: receive the
resource access request forwarded by the transceiver,
drive the I/O device, and complete the input/output op-
eration.

[0055] FIG. 4 is a schematic diagram of I/O device
modeling and physical port modeling according to an em-
bodiment of this application.

[0056] A device abstraction layer may include a device
abstraction module 11 and a port abstraction module 12.
As shown in FIG. 4, the device abstraction module 11
may perform object-oriented modeling on various I/0 de-
vices in a vehicle for an application such as vehicle con-
trol unit (vehicle control unit, VCU for short) software or
body control module (body control module, BCM for
short) software based on types of the various I/0 devices
accessed by the application, to generate standard mod-
els of the various 1/0O devices. That is, device modeling
is performed upward in an entire software architecture.
[0057] The port abstraction module 12 may perform
physical port modeling for the I/O devices based on phys-
ical ports of the various 1/O devices, and configure a con-
version relationship between standardized data used to
control the standard model and control data used to con-
trol the 1/O device. That is, port modeling is performed
downward in the entire software architecture. After data
is converted, the data is forwarded through a forwarding
plane. In other words, an I/O interface is converted to an
Ethernetinterface. Finally, the data is sent to the various
1/0O devices through the physical ports.

[0058] Upward modeling enables the application to ac-
cess the I/0O devices by accessing the standard models.
Downward modeling enables the 1/O devices with differ-
ent interfaces to be mapped to a same physical port, and
access to the 1/0 devices with different types of interfaces
can be implemented through the physical port. When the
/O devices with different types of interfaces are ac-
cessed, corresponding conversion is performed on
standardized data corresponding to a standard model
and control data corresponding to a control device.
[0059] With reference to the I/O device access method
described in FIG. 2, corresponding conversion may be
performed on data delivered by the first centralized con-
troller and data reported by the first /O device.

[0060] When the first centralized controller needs to
access the first /0O device, the resource access request
further includes first standardized data used to control
the first standard model.

[0061] The first centralized controller may convert,
based on the conversion relationship, the first standard-
ized data into first control data corresponding to the first
1/0O device; and
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send the first control data to the first I/O device.

[0062] When the first centralized controller indicates
the first 1/O device to report data or the first I/O device
actively reports data, the first centralized controller may
receive sampled data reported by the first I/O device, and
convert, based on the conversion relationship, the sam-
pled data into second standardized data corresponding
to the first standard model.

[0063] For example, when a vendor, a vehicle model,
a device model number, or an interface type needs to be
changed, a corresponding design tool such as a man-
agement application may be used to change a temper-
ature and/or a fitting formula used for an AD calibration
configuration, change high and low thresholds and/or a
calculation formula used for a PWM configuration,
change high and low thresholds, high and low edge con-
figurations and/or a calculation formula used for an output
configuration, change a signal offset and/or a calculation
formula used for a CAN DBC configuration, and change
a switch and/or high and low mapping used for a DI con-
figuration. Then, when performing resource access to an
1/0O device, the port abstraction module 12 may perform,
based on the completed configurations, calculation ac-
cording to an AD fitting formula, conversion based on a
PWM frequency ratio, DI high and low value mapping,
CAN/LIN signal conversion, high-side and low-side driver
value mapping, HB constant current value mapping, or
SENT bus mapping, to implement data conversion.
[0064] According to the method in this embodiment, a
type of a physical port of an 1/0 device can be shielded,
and an upper-layer application can be kept unchanged
during development of different vehicle models. This re-
duces a development difficulty, improves a reuse degree
of application-layer software, and facilitates vehicle re-
search and development and testing. In addition, when
a vendor, a vehicle model, a model number, or an inter-
face changes, only configuration data needs to be up-
dated. This is convenient for upgrade.

[0065] Based on the method and architecture de-
scribed in FIG. 2 to FIG. 4, an embodiment of this appli-
cation further provides a cross-node |/O device access
method. FIG. 5 is a schematic flowchart of another I/O
device access method according to this embodiment of
this application. The method includes the following steps:
[0066] S501: A first centralized controller performs ob-
ject-oriented modeling on various /O devices in a vehi-
cle, to generate standard models of the various I/O de-
vices, and generate amapping configuration file between
the various I/O devices and the standard models.
[0067] S502: Generate a resource access request
based on an access operation of a user, where the re-
source access request includes a second standard mod-
el of a second I/O device accessed by the user.

[0068] S503: The first centralized controller sends the
resource access request to the second I/O device
through acommunication-layer link between the first cen-
tralized controller and a second centralized controller.
[0069] For a schematic diagram of a software archi-
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tecture corresponding to the method in FIG. 5, refer to
FIG. 6.FIG. 6 is a schematic diagram of another software
architecture for accessing an I/O device according to an
embodiment of this application. The software architec-
ture includes a first centralized controller and a second
centralized controller. The first centralized controller in-
cludes a device abstraction layer 110, an application lay-
er 120, a communication layer 130, and a driver layer
140, and the second controller includes a communication
layer 230 and a driver layer 240.

[0070] It should be noted that the second centralized
controller may also include a device abstraction layer 210
and an application layer 220. However, in the cross-node
1/0 device access method in this embodiment of this ap-
plication, the application layer 220 does not need to be
modified, and a new communications interface does not
need to be added. This improves cross-node access ef-
ficiency and reduces cross-node access costs.

[0071] Based on the software architecture shown in
FIG. 6, a specific /0 device access procedure may in-
clude local access to an I/0O device and cross-node ac-
cess to an 1/O device.

[0072] A local access procedure (the first centralized
controller accesses a first /0 device) is as follows:
[0073] The application layer 120 generates a resource
access request and sends the resource access request
to the device abstraction layer 110.

[0074] The device abstraction layer 110 sends the re-
source access request to the communication layer 130.
In this step, the device abstraction layer 110 may convert
first standardized data in the resource access request
into control data corresponding to the first I/O device.
[0075] The communication layer 130 sends a corre-
sponding control command to the driver layer 140 by us-
ing a transceiver, to perform an 1/O operation on the first
1/0O device. As physical ports are different, the transceiver
herein may be a general-purpose input/output (general-
purpose input/output, GPIO for short) transceiver, a CAN
transceiver, or the like.

[0076] In response to the control command, the driver
layer 140 accesses the first I/0O device and sends sam-
pled data obtained through the 1/O operation to the com-
munication layer 130.

[0077] The communication layer 130 transfers the
sampled data to the device abstraction layer 130.
[0078] The device abstraction layer 130 standardizes
the access sampled data, that is, converts the sampled
data into second standardized data corresponding to a
first standard model, and then transfers the second
standardized data to the application layer 120.

[0079] A cross-node access procedure (for example,
the first centralized controller 1 accesses a second I/O
device) is as follows:

[0080] The application layer 120 generates a resource
access request and sends the resource access request
to the device abstraction layer 110.

[0081] The device abstraction layer 110 sends the re-
source access request to the communication layer 130.
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In this step, the device abstraction layer 110 may convert
first standardized data in the resource access request
into control data corresponding to the first I/O device.
[0082] The communication layer 130 sends the re-
source access request to the communication layer 230
of the second centralized controller.

[0083] The communication layer 230 of the second
centralized controller sends a corresponding control
command to perform an 1/O operation on the second I/O
device.

[0084] In response to the control command, the driver
layer 240 of the second centralized controller accesses
the second 1/O device and transfers sampled data ob-
tained through the 1/0 operation to the communication
layer 230.

[0085] The communication layer 230 of the second
centralized controller then transfers the sampled data to
the communication layer 130 of the first centralized con-
troller.

[0086] The communication layer 130 transfers the
sampled data to the device abstraction layer 130.
[0087] The device abstraction layer 130 standardizes
the sampled data, that is, converts the sampled data into
standardized data corresponding to a second standard
model, and then transfers the standardized data to the
application layer 120.

[0088] For a hardware architecture corresponding to
the foregoing software architecture, refer to FIG. 7. FIG.
7 is a schematic diagram of a hardware architecture for
accessing an /O device according to an embodiment of
this application. As shownin FIG. 7, an I/O device access
apparatus includes a first centralized controller and a
second centralized controller. The two centralized con-
trollers are connected by using the Ethernet (Ethernet,
ETH for short). The first centralized controller includes a
first micro controller unit (micro controller unit, MCU for
short) 310, afirst micro processing unit (micro processing
unit, MPU for short) 320, afirst Ethernet switching module
(Ethernet switch, LSW for short) 330, and a device ab-
straction module 340 (the device abstraction module 340
is a function module corresponding to a device abstrac-
tion layer, and may be disposed independently, or may
be integrated with the first MCU 320 or the first MPU
310). The second centralized controller includes a sec-
ond MPU 410, a second MCU 420, and a second LSW
430 (and may or may not include a device abstraction
module 440). An I/O device locally accessed by the first
centralized controller is a first I/O device 350, and an 1/O
device locally accessed by the second centralized con-
troller is a second 1/0 device 450.

[0089] The MCU may be deployed with an application
with high real-time performance and a high security level,
and may further be responsible for resource access and
data forwarding for the 1/0 device. The MPU may be de-
ployed with an application such as an ADAS having a
high calculation amount requirement. The LSW is used
for backbone network communication.

[0090] For example, the first MPU 310 may be de-
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ployed with an autonomous driving related application
function such as a pre-collision warning function, the first
MCU 320 may be deployed with a VCU function, the sec-
ond MPU 410 may be deployed with an advanced driver
assistance systems (advanced driver assistance sys-
tems, ADAS for short) function, and the second MCU 420
may be deployed with a battery management system
(battery management system, BMS) function.

[0091] As shown by a dashed arrow in FIG. 7, when
the first I/O device 350 is locally accessed, data of the
first I/O device 350 may be transferred to the first MPU
310/first MCU 320, or may be transferred to the second
MPU 410/second MCU 420 of the second centralized
controller through an Ethernet interface, to implement
cross-node access by the second centralized controller
to the first 1/0 device.

[0092] It should be noted that the method in this em-
bodiment may be applied not only to resource access to
a vehicle-mounted |/O device, but also to resource ac-
cess to an industrial 1/O device. This is not limited in this
embodiment of this application.

[0093] FIG. 8 is a schematic composition diagram of
an I/O device access apparatus according to an embod-
iment of this application. The apparatus includes:

aprocessing unit 1000, configured to perform object-
oriented modeling on various 1/O devices in a vehi-
cle, to generate standard models of the various I/O
devices, and generate a mapping configuration file
between the various I/O devices and the standard
models; and generate a resource access request
based on an access operation of a user, where the
resource access request includes a first standard
model of afirst I/O device accessed by the user; and
a transceiver unit 2000, configured to send the re-
source access request to the first I/O device based
on the mapping configuration file.

[0094] Optionally, the processing unit 1000 is specifi-
cally configured to:

perform object-oriented modeling on the various I/0O
devices in the vehicle for an application based on
types of the various I/O devices accessed by the
application, to generate the standard models of the
various /O devices; and

perform physical port modeling for the 1/0O devices
based on physical ports of the various 1/O devices,
and configure a conversion relationship between
standardized data used to control the standard mod-
el and control data used to control the 1/O device.

[0095] Optionally, the resource access request further
includes first standardized data used to control the first
standard model.

[0096] The processing unit 1000 is further configured
to:

convert, based on the conversion relationship, the first
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standardized data into first control data corresponding to
the first I/O device.

[0097] The transceiver unit 2000 is further configured
to send the first control data to the first /O device.
[0098] Optionally, the transceiver unit 2000 is further
configured to:

receive sampled data reported by the first I/O device.
[0099] The processing unit 1000 is further configured
to convert, based on the conversion relationship, the
sampled datainto second standardized data correspond-
ing to the first standard model.

[0100] Optionally, when the apparatus needs to ac-
cess a second I/O device controlled by a second central-
ized controller, the resource access request includes a
second standard model of the second I/O device ac-
cessed by the user, and the transceiver unit 2000 is fur-
ther configured to:

send the resource access request to the second 1/O de-
vice through a communication-layer link between the first
centralized controller and the second centralized control-
ler.

[0101] FIG. 9 is a schematic composition diagram of
another /O device access apparatus according to an em-
bodiment of this application. As shown in FIG. 9, the ap-
paratus may include a processor 1110, a memory 1120,
and a transceiver 1130. The processor 1110, the memory
1120, and the transceiver 1130 are connected by using
a bus 1140. The memory 1120 is configured to store in-
structions. The processor 1110 is configured to execute
the instructions stored in the memory 1120, to implement
steps performed by the first centralized controller in the
methods corresponding to FIG. 2 to FIG. 6.

[0102] The processor 1110 is configured to execute
the instructions stored in the memory 120, to control the
transceiver 1130 to receive a signal or send a signal and
complete the steps performed by the apparatus in the
foregoing methods. The memory 1120 may be integrated
into the processor 1110, or may be disposed independent
of the processor 1110.

[0103] Inanimplementation, it may be considered that
a function of the transceiver unit 1130 is implemented by
using a transceiver circuit or a dedicated transceiver chip;
and it may be considered that the processor 1110 is im-
plemented by using a dedicated processing chip, a
processing circuit, a processor, or a general-purpose
chip.

[0104] In another implementation, it may be consid-
ered that the apparatus provided in this embodiment of
this application is implemented by using a general-pur-
pose computer. That is, program code for implementing
functions of the processor 1110 and the transceiver 1130
is stored in the memory 1120, and a general-purpose
processor implements the functions of the processor
1110 and the transceiver 1130 by executing the code in
the memory 1120.

[0105] For concepts, explanations, detailed descrip-
tions, and other steps of the apparatus that are related
to the technical solutions provided in this embodiment of
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this application, refer to the descriptions of the content
in the foregoing methods or other embodiments. Details
are not described herein again.

[0106] Inanotherform of this embodiment,acomputer-
readable storage medium is provided. The computer-
readable storage medium stores instructions. The in-
structions are executed, to perform the method per-
formed by the first centralized controller in the foregoing
method embodiments.

[0107] Inanother form of this embodiment, a computer
program product including instructions is provided. The
instructions are executed, to perform the method per-
formed by the first centralized controller in the foregoing
method embodiments.

[0108] A person skilled in the art may understand that
for ease of description, FIG. 9 shows only one memory
and one processor. In an actual controller, there may be
aplurality of processors and memories. The memory may
also be referred to as a storage medium, a storage de-
vice, or the like. This is not limited in this embodiment of
this application.

[0109] Itshould be understood that, inthis embodiment
of this application, the processor may be a central
processing unit (central processing unit, CPU for short).
The processor may further be another general-purpose
processor, a digital signal processor (digital signal proc-
essor, DSP for short), an application-specific integrated
circuit (application-specific integrated circuit, ASIC for
short), a field-programmable gate array (field-program-
mable gate array, FPGA for short) or another program-
mable logic device, a discrete gate or transistor logic de-
vice, a discrete hardware component, or the like.
[0110] Itshould be further understood that the memory
mentioned in this embodiment of the present invention
may be a volatile memory or a nonvolatile memory, or
may include a volatile memory and a nonvolatile memory.
The nonvolatile memory may be a read-only memory
(read-only memory, ROM for short), a programmable
read-only memory (programmable ROM, PROM for
short), an erasable programmable read-only memory
(erasable PROM, EPROM for short), an electrically eras-
able programmable read-only memory (electrically
EPROM, EEPROM for short), or a flash memory. The
volatile memory may be a random access memory (ran-
dom access memory, RAM for short) and is used as an
external cache. For example but not for limitative descrip-
tion, many forms of RAMs may be used, for example, a
static random access memory (static RAM, SRAM for
short), a dynamic random access memory (dynamic
RAM, DRAM for short), a synchronous dynamic random
access memory (synchronous DRAM, SDRAM for short),
adouble data rate synchronous dynamic random access
memory (double data rate SDRAM, DDR SDRAM for
short), an enhanced synchronous dynamic random ac-
cess memory (enhanced SDRAM, ESDRAM for short),
a synchlink dynamic random access memory (synchlink
DRAM, SLDRAM for short), and a direct rambus random
access memory (direct rambus RAM, DR RAM for short).
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[0111] It should be noted that when the processor is a
general-purpose processor, a DSP, an ASIC, an FPGA
or another programmable logic device, a discrete gate
or transistor logic device, or a discrete hardware compo-
nent, the memory (storage module) is integrated into the
processor

[0112] It should be noted that the memory described
in this specification aims to include but is not limited to
these memories and any memory of another appropriate
type.

[0113] The bus may furtherinclude a power bus, a con-
trol bus, a status signal bus, and the like, in addition to a
data bus. However, for clear description, various buses
in this figure are marked as the bus.

[0114] It should be further understood that "first", "sec-
ond", "third", "fourth", and various numbers in this spec-
ification are merely used for differentiation for ease of
description, and are not intended to limit the scope of this
application.

[0115] It should be understood that the term "and/or"
in this specification describes only an association rela-
tionship between associated objects and represents that
three relationships may exist. For example, A and/or B
may represent the following three cases: Only A exists,
both A and B exist, and only B exists. In addition, the
character "/" in this specification usually indicates an "or"
relationship between associated objects.

[0116] Inanimplementation process, steps in the fore-
going methods may be implemented by using an inte-
grated logical circuit of hardware in the processor, or by
using instructions in a form of software. The steps of the
method disclosed with reference to the embodiments of
this application may be directly performed by a hardware
processor, or may be performed by using a combination
of hardware in the processor and a software module. The
software module may be located in a mature storage me-
dium in the art, such as arandom access memory, a flash
memory, a read-only memory, a programmable read-on-
ly memory, an electrically erasable programmable mem-
ory, aregister, or the like. The storage mediumis located
in the memory, and the processor reads information in
the memory and completes the steps in the foregoing
methods in combination with the hardware in the proc-
essor. To avoid repetition, details are not described here-
in again.

[0117] According to the method provided in the em-
bodiments of this application, an embodiment of this ap-
plication further provides a system. The system includes
the first centralized controller and the various |/O devices,
and may furtherinclude the second centralized controller,
and the like.

[0118] Sequence numbers of the foregoing processes
do not mean execution sequences in the embodiments
of this application. The execution sequences of the proc-
esses should be determined based on functions and in-
ternal logic ofthe processes, and should not be construct-
ed as any limitation on the implementation processes of
the embodiments of this application.
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[0119] Apersonofordinary skillin the art may be aware
that various illustrative logical blocks (illustrative logical
block, ILB for short) and steps that are described with
reference to the embodiments disclosed in this specifi-
cation may be implemented by electronic hardware or a
combination of computer software and electronic hard-
ware. Whether the functions are performed by hardware
or software depends on particular applications and de-
sign constraint conditions of the technical solutions. A
person skilled in the art may use different methods to
implement the described functions for each particular ap-
plication, but it should not be considered that the imple-
mentation goes beyond the scope of this application.
[0120] Inthe several embodiments provided in this ap-
plication, it should be understood that the disclosed sys-
tem, apparatus, and method may be implemented in oth-
er manners. For example, the described apparatus em-
bodiment is merely an example. For example, division
into the units is merely logical function division and may
be other division in an actual implementation. For exam-
ple, a plurality of units or components may be combined
or integrated into another system, or some features may
be ignored or not performed. In addition, the displayed
or discussed mutual couplings or direct couplings or com-
munication connections may be implemented through
some interfaces. The indirect couplings or communica-
tion connections between the apparatuses or units may
be implemented in electronic, mechanical, or other forms.
[0121] The units described as separate parts may or
may not be physically separate, and parts displayed as
units may or may not be physical units, may be located
in one position, or may be distributed on a plurality of
network units. Some or all of the units may be selected
based on actual requirements to achieve the objectives
of the solutions in the embodiments.

[0122] In addition, function units in the embodiments
of this application may be integrated into one processing
unit, or each of the units may exist alone physically, or
two or more units are integrated into one unit.

[0123] All or some of the foregoing embodiments may
be implemented by using software, hardware, firmware,
or any combination thereof. When software is used to
implement the embodiments, all or some of the embod-
iments may be implemented in a form of a computer pro-
gram product. The computer program product includes
one or more computer instructions. When the computer
program instructions are loaded and executed on a com-
puter, the procedures or functions according to the em-
bodiments of this application are all or partially generat-
ed. The computer may be a general-purpose computer,
a dedicated computer, a computer network, or another
programmable apparatus. The computer instructions
may be stored in a computer-readable storage medium
or may be transmitted from a computer-readable storage
medium to another computer-readable storage medium.
For example, the computer instructions may be transmit-
ted from a website, computer, server, or data center to
another website, computer, server, or data center in a
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wired (for example, a coaxial cable, an optical fiber, or a
digital subscriber line) or wireless (for example, infrared,
radio, or microwave) manner. The computer-readable
storage medium may be any usable medium accessible
by a computer, or a data storage device, for example, a
server or a data center, integrating one or more usable
media. The usable medium may be a magnetic medium
(for example, a floppy disk, a hard disk, or a magnetic
tape), an optical medium (for example, a DVD), a semi-
conductor medium (for example, a solid-state drive), or
the like.

[0124] The foregoing descriptions are merely specific
implementations of this application, but are not intended
to limit the protection scope of this application. Any var-
iation or replacement readily figured out by a person
skilled in the art within the technical scope disclosed in
this application shall fall within the protection scope of
this application. Therefore, the protection scope of this
application shall be subject to the protection scope of the
claims.

Claims
1. An /O device access method, comprising:

performing, by a first centralized controller, ob-
ject-oriented modeling on various /O devices in
a vehicle, to generate standard models of the
various I/O devices, and generate a mapping
configuration file between the various 1/0 devic-
es and the standard models;

generating a resource access request based on
an access operation of a user, wherein the re-
source access request comprises a first stand-
ard model of a first I/O device accessed by the
user; and

sending the resource access request to the first
1/0 device based on the mapping configuration
file.

2. The method according to claim 1, wherein the per-
forming, by a first centralized controller, object-ori-
ented modeling on various /O devices in a vehicle,
to generate standard models of the various 1/O de-
vices, and generate a mapping configuration file be-
tween the various I/O devices and the standard mod-
els comprises:

performing, by the first centralized controller, ob-
ject-oriented modeling on the various 1/O devic-
es in the vehicle for an application based on
types of the various I/O devices accessed by the
application, to generate the standard models of
the various |/O devices; and

performing physical port modeling for the 1/0 de-
vices based on physical ports of the various 1/0
devices, and configuring a conversion relation-
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ship between standardized data used to control
the standard model and control data used to
control the 1/0 device.

3. The method according to claim 2, wherein the re-
source access request further comprises first stand-
ardized data used to control the first standard model;
and
the method further comprises:

converting, by the first centralized controller
based on the conversion relationship, the first
standardized data into first control data corre-
sponding to the first I/O device; and

sending the first control data to the first I/O de-
vice.

4. The method according to claim 2 or 3, wherein the
method further comprises:

receiving, by the first centralized controller, sam-
pled data reported by the first /O device; and

converting, based on the conversion relation-
ship, the sampled data into second standardized
data corresponding to the first standard model.

5. The method according to any one of claims 1 to 4,
wherein when the first centralized controller needs
to access a second I/O device under a second cen-
tralized controller, the resource access request com-
prises a second standard model of the second I/O
device accessed by the user, and the method further
comprises:
sending, by the first centralized controller, the re-
source access request to the second I/O device
through a communication-layer link between the first
centralized controller and the second centralized
controller

6. An I/O device access apparatus, comprising:

a processing unit, configured to perform object-
oriented modeling on various 1/0O devices in a
vehicle, to generate standard models of the var-
ious I/O devices, and generate a mapping con-
figuration file between the various I/O devices
and the standard models; and generate a re-
source access request based on an access op-
eration of a user, wherein the resource access
request comprises a first standard model of a
first I/O device accessed by the user; and

a transceiver unit, configured to send the re-
source access request to the first I/O device
based on the mapping configuration file.

7. The apparatus according to claim 6, wherein the
processing unit is specifically configured to:
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perform object-oriented modeling on the various
/O devices in the vehicle for an application
based on types of the various I/O devices ac-
cessed by the application, to generate the stand-
ard models of the various I/O devices; and
perform physical port modeling for the 1/0 de-
vices based on physical ports of the various 1/0
devices, and configure a conversion relationship
between standardized data used to control the
standard model and control data used to control
the 1/O device.

The apparatus according to claim 7, wherein the re-
source access request further comprises first stand-
ardized data used to control the first standard model;
the processing unit is further configured to:

convert, based on the conversion relationship,
the first standardized data into first control data
corresponding to the first I/O device; and

the transceiver unit is further configured to send
the first control data to the first I/O device.

The apparatus according to claim 7 or 8, wherein the
transceiver unit is further configured to:

receive sampled data reported by the first 1/0O
device; and

the processing unit is further configured to con-
vert, based on the conversion relationship, the
sampled data into second standardized data
corresponding to the first standard model.

The apparatus according to any one of claims 7 to
9, wherein when the apparatus needs to access a
second /O device under a second centralized con-
troller, the resource access request comprises a sec-
ond standard model of the second I/O device ac-
cessed by the user, and the transceiver unit is further
configured to:

send the resource access request to the second 1/0
device through a communication-layer link between
the first centralized controller and the second cen-
tralized controller.

An I/O device access apparatus, comprising:

adevice abstraction layer, configured to perform
object-oriented modeling on various I/O devices
in a vehicle, to generate standard models of the
various I/O devices, and generate a mapping
configuration file between the various 1/0 devic-
es and the standard models; and

an application layer, configured to: generate a
resource access request based on an access
operation of a user, and send the resource ac-
cess request to the device abstraction layer,
wherein the resource access request comprises
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a first standard model of a first I/O device ac-
cessed by the user, wherein

the device abstraction layer is further configured
to send the resource access request to a com-
munication layer; and

the communication layer is configured to send
a control command to a driver layer based on
the resource access request by using a trans-
ceiver, to perform an input/output operation on
the 1/0 device.

12. The apparatus according to claim 11, wherein

the driver layer is configured to send, in re-
sponse to the control command, sampled data
obtained through the input/output operation to
the communication layer;

the communication layer is further configured to
send the sampled data to the device abstraction
layer; and

the device abstraction layer is further configured
to convert the sampled data into standardized
data corresponding to the standard model, and
send the standardized data to the application
layer.

13. An |/O device access apparatus, comprising:

a processor, a memory, and a bus, wherein the proc-
essor and the memory are connected by using the
bus, the memory is configured to store a group of
program code, and the processor is configured to
invoke the program code stored in the memory to
perform the method according to any one of claims
1 to 6.

14. A computer-readable storage medium, wherein

the computer-readable storage medium stores in-
structions; and when the instructions are run on a
computer, the method according to any one of claims
1 to 6 is implemented.
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